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Objective: To explore work participation and the
health-related factors affecting work participation
among the Finnish Spinal Cord injury (FinSCI) study
population (n=884).

Methods: A cross-sectional explorative observatio-
nal study in the FinSCI community survey applying
Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS®) forms on Social Health and
Global Health. Analyses of socio-demographic and
injury-related data were performed.

Results: Employment among the study population
(n=452) was 26.5%. Physical, Mental, Social and
General Health were better in the employed group
compared with work-age persons not working. Lo-
gistic regression showed that work participation
was related to all health domains, but Physical
Health and Ability to Participate in Social Roles and
Activities in Social Health were the strongest indica-
tors of likelihood of being at work. Paraplegia and
young age were associated with increased likelihood
of work participation.

Conclusion: The first national survey among people
with spinal cord injury in Finland shows low level of
employment. The results suggest that pain, physical
function, and ability to participate in social roles
should be monitored by health and vocational pro-
fessionals when assessing a person’s likelihood of

(LAY ABSTRACT )
The data source for this study was the Finnish Spinal
Cord Injury Study (FinSCI), which collected extensive
information from people with spinal cord injury about
their health and employment status. A total of 452 re-
sponders from the FinSCI survey were included in the
current study. The employment rate in the FinSCI study
population was low (26.5%) and the majority of those
not in work (73.5%) were receiving a disability pension.
The analysis of health factors showed that all health as-
pects were better in the employed group compared with
the group who were not working. Physical Health, Ability
to Participate in Social Roles and Activities, less severe
injury, and young age were associated with likelihood of
work participation. This study provides up-to-date self-
reported data for the spinal cord injury population and
health professionals, helping to identify health-related
\problems that could be barring employment. )

status in all domains of physical functioning, role
functioning, vitality, and mental health (3).
Employment is an important key indicator of suc-
cessful rehabilitation and community integration and is
an essential component of good health, life satisfaction,
and quality of life (QoL) for persons with SCI (4, 5).
The worldwide mean rate of employment after SCI is

being in work.
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pinal cord injury (SCI) results in immediate, and
generally permanent, changes in all aspects of life,
including participation in paid work (1, 2). Persons
with SCI have reported significantly poorer health

approximately 35-38% (4, 6). The overall employment
rates range from 10.3% to 61.4% (6). In Finland, no
statistical source about participation of persons with
SCI in the employment market is available to date.
Benefits of employment contribute to all aspects of
health. Health is generally described using the concep-
tual framework by the World Health Organization’s
(WHO?’s) International Classification of Functioning,
Disability and Health (ICF), which corresponds to the
complexity and many-faceted nature of SCI (7). The
ICF is based on an integrative, biopsychosocial model
of health, functioning, and disability (8, 9). The ICF
has become an international standard for describing
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health and functioning, and a large number of health
measures have been mapped to this framework (8).

In previous studies, reported characteristics associa-
ted with employment after SCI include demographic
variables (education, sex, race, marital status), injury-
related factors (age at injury, level of injury/impair-
ment/functional status, time since injury), employment
history (employment at or before injury), transport,
psychosocial issues (physical health, life satisfac-
tion, focus of control, motivational level/expectation
to work, social support), and disability benefit status
(2, 4). Barriers to working appear to be partly health-
related; they include health problems or too much pain,
health, and physical limitations, being unable to find
a suitable job, problems with transport, lack of work
experience, education, or training, physical or archi-
tectural barriers, discrimination by employers, and loss
of benefits (5, 10, 11). Work participation is higher in
persons injured at a younger age and in those with less
severe injuries and higher functional independence (4,
10). There is a lack of studies simultaneously covering
physical, mental and social aspects of health related to
work participation among persons with SCI.

The objective of this study was to explore work
participation of persons with SCI among the first na-
tionwide community survey for the SCI population in
Finland (FinSCI) (12) and to investigate health-related
determinants for work participation across relevant SCI
groups based on demographic data, social, mental, and
physical health-related factors, as well as SCI charac-
teristics, using the Patient-Reported Outcomes Mea-
surement Information System (PROMIS®) self-report

measures (8). This research offers a broad perspective
on participation in work, including Physical, Mental,
and Social Health, by using patient-reported measures.
Patient-reported outcome measures (PROMs) have
gained ground in recent years as the new means for
comparative performance assessment (13).

METHODS

Participants

The participants were selected from the data of the FinSCI sur-
vey (12), and were patients during the years 2011-18 in Oulu,
Tampere, and Helsinki University Hospitals (SCI outpatient
clinics). The survey was implemented from February 2019 until
the end of July 2019. The response rate to the survey was 49.9%
of the eligible 1,772 participants. FinSCI was approved by the
Hospital District of Helsinki and Uusimaa (HUS) Coordinating
Ethics Committee (HUS/1776/2017).

The inclusion criteria for FinSCI were: age at least 16 years,
permanently living in Finland, non-traumatic or traumatic SCI
classified with the American Spinal Injury Association Impairment
Scale (AIS) grade A, B, C or D, and persons were patients at 3 SCI
outpatient clinics responsible for lifelong follow-up care in Finland
(12). The AIS grade and the neurological level of injury were as-
sessed based on the International Standards for the Neurological
Classification of Spinal Cord Injury (ISNCSCI) (14). Exclusion
criteria were: individuals with a SCI AIS grade E, congenital
SCI, progressive and new non-traumatic SCI, neurodegenerative
disease, multiple sclerosis, amyotrophic lateral sclerosis, Guillain-
Barré syndrome, and patients living in an institution (12). The
protocol of the FinSCI is presented elsewhere (12).

Of the 884 respondent participants in the FinSCI, all working
responders and individually determined working-aged persons
were included in this study (Table I). A working-aged person was
determined according to an individual definition of retirement
age by the Finnish Centre for Pensions (15). All retired people

Table I. Comparison of the working and not at work participants® of the Finnish Spinal Cord Injury (FinSCI) survey (n=452)

Employed Work aged not at work p-value
Variable, n (%) n 120 (26.5) 332 (73.5)
Gender, n (%) Male 86 (27.6) 226 (72.4) 0.466*
Female 34 (24.3) 106 (75.7) ’
Current age, mean (SD) 47.58 (11.350) 50.69 (11.099)
Minimum 23 20
Maximum 74 66
Family relations, n (%) Living alone 39 (8.6) 123 (27.2)
In the household child/children 7 (1.5) 14 (3.1)
With spouse, no children 38 (8.4) 112 (24.8) 0.218%*
With spouse, in the household child/children 31 (6.9) 58 (12.8)
Another form of residence 5(1.1) 25 (5.5)
Age group, n (%) 20-53 yearslj 224 (49.6) 73 (16.2) 151 (33.4) 0.004%
54-74 years 228 (50.4) 47 (10.4) 181 (40.0)
Cause of the injury, n (%) Traumatic 70 (15.5) 200 (44.2) 0.715%
Non-traumatic 50 (11.0) 132 (29.2)
Years since injury, n (%) 1-5 years 45 (10.0) 123 (27.2)
6-10 years 31 (6.9) 76 (16.8) 0.864*
11-15 years 18 (4.0) 59 (13.1)
>16 years 26 (5.8) 74 (16.4)
Severity of spinal cord injury, n (%) AIS C1-C4 A, B, C 8 (1.8) 44 (9.7)
AIS C5-C8 A, B, C 7 (1.5) 24 (5.3)
AIS T1-S5 A, B, C 29 (6.4) 83 (18.4) 0.187*
AIS D in all neurological levels 76 (16.8) 181 (40.0)

*Pearson Chi-square. 2Retired people are not included in a sample. "The youngest respondent was 20-year-old. AIS: ASIA Impairment Scale.
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were excluded. The sample of work-aged persons not working
and working persons were divided into 2 groups according to
their employment status.

Survey

ICF acted as a framework in a study to capture what matters most
to affected persons (16, 17). The detailed selection of 43 ICF
categories, including the usage of SCl-related ICF Core Sets, is
presented in the FinSCI Protocol (12). The outcome measures
were selected on the coverage of the chosen ICF categories. PRO-
MIS® was the principal generic instrument in the FinSCI (12).

PROMIS® is a dynamic and extensive set of self-report
measures to evaluate various aspects of health, functioning or
QoL (18). PROMIS® consists of item banks extensively cove-
ring 3 core health domains (Physical, Mental and Social) and,
separately, Generic Global Health. Item banks are a collection
of items that each measure the same domain. From Item banks,
single items are valid to be used alone (19).

The final selection of preselected PROMIS® questions was
made by a group of 7 volunteers with SCI by using the content
validity indexing technique (CVI) (20). Only questions with
[-CVI scores of 0.71 (good) or higher were chosen for the final
questionnaire (12).

Outcome measures

Participants were sent an invitation letter containing a ques-
tionnaire, and they provided answers either electronically or in
paper form. Employment was not defined, and respondents were
asked to self-indicate whether they were employed full time or
part time, or if they did not work; multiple status options were
given. An employed person in Finland is generally defined as
having worked for at least 1 h to earn a salary or entrepreneurial
income during the survey week.

Of all the PROMIS® questions in the FinSCI questionnaire,
PROMIS® Scale v1.2 — Global Health for Adults, 7 questions
from 3 different PROMIS® Social Health short forms were se-
lected for this study to evaluate respondents’ overall Physical,
Mental, and Social Health. All PROMIS® short forms described
above were translated into Finnish (21).

PROMIS® Global Health: Physical and Mental Health

The PROMIS® Global Health survey is a generic 10-item
measure for self-reported QoL and Social, Physical and Mental
Health. Its measures are used in a general context to globally
reflect individuals’ assessment of their health (22). The validity
of PROMIS® Global Health has been shown to be reliable, pre-
cise, and efficient in summarizing Physical and Mental Health
in patient-reported outcome studies (9, 19).

The PROMIS® Global Health measure produces 2 scores:
Physical Health (4 items on overall physical health, physical
function, pain and fatigue) and Mental Health (4 items on QoL,
mental health, satisfaction with social activities, and emotional
problems) (19). Physical Health and Mental Health T-scores
(range 20-80) can be calculated through an online scoring
service provided by an Assessment Center (www.assessment-
center.net/ac_scoringservice). The T-score distributions are
standardized with a mean of 50 and a standard deviation (SD)
of 10 for the general population of the USA, where higher T-
scores represent more of the concept being measured (22). As
standardized scores for Finland are unavailable, T-scores were
calculated using the standard scores for the US population.

The scoring system of the PROMIS® Global Health allows
each individual item to be examined separately to provide
specific information (19). The PROMIS® Global Health Scale
includes 2 items: Global0l (General Health) and Global09
(Satisfaction with Social Roles). These items are uncalibrated,
and it is not possible to generate T-scores from them; their raw
response scores are recommended to be utilized for analyses
(23).

PROMIS Social Health

Social Health was measured by individually selected items
from 3 PROMIS Social Health short Forms: (i) PROMIS Short
Form v2.0 — Satisfaction with Social Roles and Activities 8a
(3 items), which assesses satisfaction with performing usual
social roles and activities, including the ability to work (24);
(ity PROMIS® Short Form v2.0 — Ability to Participate in So-
cial Roles and Activities 8a (2 items), which measures ability
to perform usual and important work, including work at home
(25); and (iif) PROMIS® Item Bank v.1.0 — Satisfaction with
Participation in Discretionary Social Activities 7a (2 items),
which measures self-reported contentment with leisure interests
and relationships with friends over the past 7 days (26). Three
sum variables were formed from the raw scores of the 7 items
above to measure Social Health. Conversion into T-scores could
not be performed because fewer than 4 (or 50%) items from
Short Form Banks were selected (27).

Response options

The quality of response options varied according to measurable
variables. Physical and Mental Health response options for
single questions varied measuring time, opinion, or quantity on
ascale of 1-5. In Global Health, higher scores for responses in-
dicate better health. General Health (Global01) and Satisfaction
with Social Roles (Global09) were assessed on a 5-point scale,
from “Poor” to “Excellent” (22). Pain was evaluated on a 0—10
scale (0=No pain and 10=Worst pain imaginable). Recoding
response scores from 0—-10 to 1-5 was done automatically in
the HealthMeasures Scoring Service (22). In Social Health
questions, response options measuring time, opinion or quantity
for single questions were given on a Likert scale of 1-5.

Statistical analyses

Descriptive statistics were used to describe sex, age, family re-
lations, cause of injury, years since injury, and severity of injury
of the participant sample groups. Group differences were tested
using y? test. Lesion characteristics were reported and analysed
as recommended in the International Spinal Cord Injury Core
dataset (version 2.0) (28).

The statistical tests used in the study were non-parametric
tests, because data were not normally distributed. Sociodemo-
graphic data and SCI characteristics are presented as frequen-
cies and percentages, means and standard deviations (SD), or
medians and 25" and 75" percentiles (interquartile range; IQR).

Physical, Mental, General and Social Health were compared
between employment status groups according to sex, age group,
injury aetiology, time elapsed since injury and severity of SCI,
using a Mann—Whitney U test.

For internal consistency of the PROMIS® Global Health,
reliability analysis was used to calculate Cronbach’s a for
Physical Health (4 items) and Mental Health (4 items). Internal
consistencies of the Social Health sum variables were also asses-
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sed by Cronbach’s alpha, inter-item correlations and item-total
correlations. A value of 0.70 is generally agreed to be acceptable,
and values as low as 0.60 may be acceptable for exploratory
research (29). The classification suggested by George & Mallery
(30), “>0.9: Excellent; >0.8: Good; >0.7: Acceptable; >0.6:
Questionable; >0.5: Poor and >0.5: Unacceptable”, was used
to interpret the Cronbach’s o values.

Binary logistic regression analysis, including estimated odds
ratios (OR) with 95% confidence intervals (95% CI), was per-
formed to identify the associations between the dependent vari-
able (work participation) and each of the several demographic,
injury-related and health-related independent variables. Both
univariable and multivariable models were used. For binary
logistic regression, because of the small number of cases in
certain lesion groups when applying ISNCSCI injury severity
classification, severity of SCI was divided into 2 groups: para-
plegia and tetraplegia.

Results were considered statistically significant for p-values
<0.05. Statistical analyses were performed using SPSS version
26 software (SPSS Inc., Chicago, IL, USA). HealthMeasures
Scoring Service powered by Assessment Centers™ was used
to produce T-score calculations for PROMIS® Global Health.

RESULTS

Of the 884 respondent participants in the survey, 452
working and individually determined working-aged
persons were included in this study: 87 (19.2%) were
full-time employed, 33 (7.3%) part-time employed, and
332 (73.5%) were not working. The work-age not wor-
king group consisted of persons who were unemployed
(4.5%), students (4.2%), people on disability pension

(81.6%), on family leave (0.6%), on sick leave (2.4%),
on vocational training (0.6%) or other reason (3.6%).

There was no difference in work participation bet-
ween the sexes. Family relations or having children were
not related to work participation. The study sample was
divided into 2 age groups by median age (54 years). The
2053 age group was found to be more involved in work
compared with those aged 54—74 years. Of working per-
sons, 12.5% had tetraplegia, and 87.5% had paraplegia.

The reliability analysis for internal consistency of the
PROMIS® Global Health demonstrated good reliability
for Mental Health; Cronbach’s a=0.89 and ques-
tionable reliability for Physical Health; Cronbach’s
0=0.62 (29). In the Physical Health subscale, the
ability to carry out everyday physical activities ques-
tion (Global06) lowered the internal consistency of
Physical Health in this data (alpha if item deleted
0.690). Social Health sum variables demonstrated
high reliability, whereas Cronbach’s alphas were in
Satisfaction with Participation in Discretionary Social
Activities a.=0.815; Ability to Participate in Social
Roles and Activities 0.=0.945; and Satisfaction with
Social Roles and Activities a.=0.877.

Physical, Mental, Social and General Health among
study sample groups

The employed group had better Physical, Mental (Table
I1) and General Health (Table IV), and, in addition, they

Table II. Physical and Mental Health of the participants® working and not at work in the Finnish Spinal Cord Injury population stratified

for demographic and SCI-related characteristics (n=452)

Physical Health (T-Score) 0.616a

Mental Health (T-Score) 0.893a

n=452 Mean (SD; CI) 39.9 (7.7; 39.2-40.7) 43.1 (9.2; 42.2-43.9)
Work aged not at Work aged not at
Employed work Employed work
Median (IQR) Median (IQR) Differences Median (IQR) Median (IQR) Differences
Mean (SD; CI)  44.3 (39.8-49.2) 38.1 (33.0-42.1) btw labour  46.8 (41.1-53.1)  41.5 (35.5-46.6) btw labour
Differences btw status groups status groups
groups (p) <0.001° (p) <0.001° p)
Gender Male 44.1 (39.6-48.8) 38.1 (32.5-41.8) p<0.0012 46.4 (38.9-53.1)  40.9 (35.5-46.2) p<0.0012
Female 46.1 (40.4-50.8) 37.9 (33.2-42.8) p<0.0012 49.6 (43.0-54.6) 43.3 (36.2-47.5) p<0.0012
Age group 20-53 years 443 (40.7-48.9) 39.8 (34.2-44.3) p<0.001° 46.6. (41.5-53.1) 42.4 (36.0-50.4) 0.0062
54-74 years 43.8 (39.6-50.7) 36.9 (32.5-40.7) p<0.0012 47.3 (40.9-53.1)  41.5 (35.5-44.8) p<0.0012
Cause of the injury  Traumatic 44,3 (39.8-49.2) 39.0 (34.2-43.0) p<0.0012 47.5 (43.3-53.1)  43.0 (36.2-48.3) p<0.0012
Non-traumatic ~ 43.8 (39.6-49.1) 37.1 (32.1-41.3) p<0.0012 45.7 (38.5-53.5)  40.6 (34.2-45.2) p<0.0012
Time since injury 1-5 years 44.3 (40.1-49.9) 37.3 (32.1-41.1) p<0.0012 48.2 (43.3-53.1)  38.9 (35.5-43.6) p<0.0012
6-10 years 44,3 (41.5-49.2) 37.2 (32.7-41.7) p<0.0012 46.6 (40.9-53.1)  41.8 (35.6-46.6) 0.0162
11-15 years 44.0 (37.5-48.2) 39.5 (35.1-43.1) 0.0642 43.3 (38.5-53.1)  42.0 (36.6-46.8) 0.4412
>16 years 42.1 (39.6-54.0) 39.2 (33.0-44.3) 0.0102 51.1 (40.9-58.1) 44.8 (37.2-51.3) 0.093?
Severity of spinal AIS C1-C4 A,
cord injury B, C 47.4 (41.1-49.4) 35.1(31.4-41.9) 0.001° 50.7 (42.7-57.7) 43.3 (36.6-51.8) 0.078°
AIS C5-C8 A,
B, C 40.4 (39.0-46.7) 39.4 (33.4-42.7) 0.288°2 54.6 (43.3-58.1) 44.1 (38.1-47.1) 0.0582
AIS T1-S5 A, B, C 42.8 (40.6-49.2) 39.6 (34.2-44.3) 0.003? 45.6 (38.5-54.4) 43.3 (36.2-50.4) 0.270°
AIS D in all
neurological
levels 44.3 (39.6-50.3) 37.7 (33.0-41.4) 0.001° 46.6 (41.5-53.1) 40.2 (35.5-44.5) 0.001°

9Cronbach’s alpha. bRetired people are not included in a sample. Abnormal distribution in all groups: T-scores are expressed as Medians with Interquartile Range.
P-values for group differences were obtained using: ®Mann-Whitney U Test. SCI: Spinal Cord Injury; AIS: ASIA Impairment Scale.
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Fig. 1. Sum variables of the 3 Patient-Reported Outcomes
Measurement Information System (PROMIS®) Social Health
measures in working responders and individually determined
working aged persons of the Finnish Spinal Cord Injury
study (FinSCI) (n=452). Likert-scale on Satisfaction with
Participation in Discretionary Social Activities and Satisfaction
with Social Roles and Activities: 1=Not at all, 2=A little bit,

Employed
Social Health by Labour Force Participation

Work aged not at worlc

expressed overall better Social Health (Table III/Fig.
1) and higher Satisfaction with Social Roles compared
with work-aged persons not working (Table V).
When comparing employed and work aged not wor-
king groups, the employed group had better Physical
Health in all other groups except in a group where
persons were injured 11-15 years previously and
belonged to SCI severity group AIS C5-C8 A, B, C.

3 =Somewhat, 4 =Quite a bit, 5=Very much. Likert-scale on
Ability to Participate in Social Roles and Activities: 1=Always,
2 =Usually, 3=Sometimes, 4 =Rarely, 5=Never.

These above-mentioned groups did not have statisti-
cally significant differences in Physical health whether
they were at work or not.

Employed persons expressed higher Mental health
compared with the work aged not working group in
all other groups except in groups 11-15 and > 16 years
since injury and in higher SCI severity groups: AIS C1—
C4A,B,C,AISC5-C8A,B,Cand AIST1-S5A,B, C.

Table III. Social Health of the participants® working and not at work in the Finnish Spinal Cord Injury population stratified for demographic

and SCI-related characteristics (n=452)

Satisfaction with
participation in
discretionary social

Ability to participate in
social roles and activities

Satisfaction with social
roles and activities

activities 0.815a 0.945a 0.877a
Median (IQR) Median (IQR) Median (IQR)
n=452 3.5 (2.5-4.0) 3.0 (2.5-4.0) 3.7 (3.0-4.0)
Work aged Work aged Work aged
Employed not at work Employed  not at work Employed not at work
3.5 (3.0-4.5) 3.5 (2.5-4.0) Differences 4.0 (3.0-4.0) 3.0 (2.0-4.0) Differences 4. (3.3-4.7) 3.7 (2.7-4.0) Differences
btw labour btw labour btw labour
Differences btw status status status
groups (p) <0.001° groups (p) <0.001° groups (p) <0.001° groups (p)
Gender Male 3.5(3.0-4.5) 3.0 (2.0-4.0  0.002® 4.0 (3.0-4.0) 3.0 (2.0-4.0) p<0.001® 4.0 (3.3-4.7) 3.7 (2.7-4.0)  0.001?
Female 4.0 (3.1-4.4) 3.5 (2.5-4.0) 0.022° 4.0 (3.0-4.5) 3.0 (2.0-3.6) p<0.001% 4.2 (3.8-4.6) 3.7 (2.7-4.0) 0.001°
Age, years 20-53 years 3.5 (3.0-4.5) 3.5 (2.5-4.0) 0.257° 3.8 (3.0-4.0) 3.0 (2.4-4.0) 0.009% 4.0 (3.3-4.4) 3.7 (3.0-4.0) 0.003?
54-74 years 4.0 (3.0-4.3) 3.0 (2.5-4.0) p<0.001® 4.0 (3.0-4.0) 3.0 (2.0-4.0) p<0.001% 4.0 (3.1-4.7) 3.3 (2.7-4.0) p<0.001?
Cause of the
injury Traumatic 3.5 (3.0-4.5) 3.5 (2.5-4.0) 0.010 3.5 (3.0-4.0) 3.0 (2.0-4.0) p<0.001® 4.0 (3.3-4.7) 3.7 (3.0-4.0) p<0.0012
Non-traumatic 3.5 (3.0-4.0) 3.0 (2.3-4.0)  0.004® 4.0 (3.0-4.0) 3.0 (2.0-4.0) p<0.001® 4.0 (3.3-4.7) 3.3 (2.3-4.0) p<0.001?

Years since injury 1-5 years 4.0 (3.0-4.5) 3.0 (2.5-4.0) p<0.001°

6-10 years 3.8 (3.0-4.1) 3.0 (2.5-4.0) 0.0212

11-15 years 3.5(2.9-4.0) 3.3 (2.5-4.0) 0.4142

>16 years 3.5 (2.7-4.5) 3.5 (2.5-4.0) 0.8712
Severity of spinal AIS C1-C4 A, B, C 3.5 (3.1-4.4) 3.0 (2.4-4.0) 0.1872
cord injury

AIS C5-C8 A, B, C 4.0 (4.0-4.5) 3.5 (3.0-4.0) 0.0642

AIS T1-S5 A, B, C 3.5 (3.0-4.0) 3.5 (2.5-4.0) 0.7372

AIS D in all
neurological levels 4.0 (3.0-4.5) 3.0 (2.5-4.0) p<0.001?

4.0 (3.0-4.0) 3.0 (2.0-3.5) p<0.001°
4.0 (3.0-4.1) 3.0 (2.0-3.3) p<0.001°
3.5 (3.0-4.0) 3.3 (2.0-4.0)  0.460°
4.0 (3.0-4.0) 3.0 (3.0-4.0)  0.1417
3.5 (3.0-4.0) 3.0 (2.0-4.0)  0.266°

0.453?
0.075°

4.0 (3.0-4.0) 3.5 (3.0-4.0)
4.0 (3.0-4.0) 3.0 (3.0-4.0)

4.0 (3.0-4.3) 3.0 (2.0-3.5) p<0.001°

4.0 (3.3-4.3) 3.3 (2.7-4.0) p<0.0012

4.2 (3.8-4.7) 3.5 (2.7-4.0)  0.001°
3.8 (3.0-4.0) 3.7 (2.8-4.3)  0.568?
4.2 (3.5-4.7) 4.0 (3.3-4.3)  0.046°
4.0 (3.3-4.0) 3.7 (2.9-4.0)  .156°
4.3 (4.0-5.0) 3.8 (3.3-4.0)  0.016°
4.0 (3.7-4.3) 4.0 (3.0-4.3)  0.336°

4.0 (3.3-4.7) 3.3 (2.7-4.0) p<0.0012

aCronbach’s alpha. ®Mann-Whitney U-test, bRetired people are not included in a sample. SCI: Spinal Cord Injury; AIS:

ASIA Impairment Scale.
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Table IV. General Health of the participants® working and not at work in the Finnish Spinal Cord Injury Population stratified for demographic

and SCI-related characteristics (n=452)

Poor (1) Fair (2) Good (3) Verygood (4) Excellent(5)

n n (%) n (%) n (%) n (%) n (%) p-value
452 33(7.3) 186 (41.2) 156 (34.6) 61 (13.5) 15 (3.3)
Labour force participation Employed 120 6(5.0) 23 (19.2) 49 (40.8) 33 (27.5) 9(7.5) a
Work aged not at work 331 27(8.2) 163 (49.2) 107 (32.3) 28 (8.5) 6 (1.8) <0.001
Gender Employed Male 86 5(5.8) 20(23.3) 38(44.2) 17 (19.8) 6 (5.0) a
Work aged not at work Male 225 23(10.2) 109 (48.4) 72 (32.0) 16 (7.1) 5(2.2) <0.001
Employed Female 34 5(3.6) 57(40.7) 46 (32.9) 28 (20) 4 (2.9) 2
Work aged not at work Female 106 4(3.8) 54 (50.9) 35 (33.0) 12 (11.3) 1(0.9) <0.001
Age, years Employed 20-53 years 73 5(6.8) 11(15.1) 32 (43.8) 17 (23.3) 8 (11.0) a
Work aged not at work 20-53 years 150 7(4.7) 59(39.3) 58(38.7) 21 (14.0) 5(3.3) <0001
Employed 54-74 years 47 1(2.1) 12(25.5) 17 (36.2) 16 (34.0) 1(2.1) a
Work aged not at work 54-74 years 181 20 (11.0) 104 (57.5) 49 (27.1) 7 (3.9) 1(0.6) <0.001
Cause of the Injury Employed Traumatic 70 4 (5.7) 12(17.1) 26 (37.1) 20 (28.6) 8 (11.4) a
Work aged not work  Traumatic 199 13(6.5) 90 (45.2) 70 (35.2) 20 (10.1) 6 (3.0) <0.001
Employed Non-traumatic 50 2(4.0) 11(22.0) 23 (46.0) 13 (26.0) 1(2.0) 2
Work aged not work ~ Non-traumatic 132 14 (10.6) 73 (55.3) 37(28.0) 8 (6.1) 0(0.0) <0001
Time since Injury Employed 1-5 years 45 1 (3.2) 9 (20.0) 21 (46.7) 11 (24.4) 3(6.7) a
Work aged not at work 1-5 years 123 15(12.2) 70 (56.9) 33(26.8) 4(3.3) 1 (0.8) <0.001
Employed 6-10 years 31 1(3.2) 6 (19.4) 14 (45.2) 8 (25.8) 2 (6.5) a
Work aged not at work 6-10 years 76 5(6.6) 39 (51.3) 25(32.9) 6(7.9) 1(1.3) <0.001
Employed 11-15 years 18 3(16.7) 3(16.7) 5(27.8) 6(33.3) 1(5.6) 0.215
Work aged not at work 11-15 years 59 5(8.5) 24(40.7) 20(33.9) 8(13.6) 2(3.4) :
Employed > 16 years 26 1(3.8) 5(19.2) 9(34.6) 8(30.8) 3(11.5) 0.0122
Work aged not at work > 16 years 73  2(2.7) 30(41.1) 29(39.7) 10 (13.7) 2(2.7) !
Severity of spinal cord injury Employed AIS C1-C4 A, B, C 8 0(0.0) 1(12.5) 3(37.5) 3(37.5) 1(12.5) 0.030°
Work aged not at work AIS C1-C4 A, B, C 44 3 (6.8) 17 (38.6) 16 (36.4) 7 (15.9) 1(2.3) !
Employed AIS C5-C8 A, B, C 7 1(14.3) 0(0.0) 3(42.9) 3 (42.9) 0(0.0) 0.218°
Work aged not at work AIS C5-C8 A, B, C 24 2(8.3) 9 (37.5) 8(33.3) 4(16.7) 1(4.2) :
Employed AIST1-S5A, B, C 29 1(3.4) 5(17.2) 11(37.9) 8(27.6) 4 (13.8) N
Work aged not at work AIS T1-S5 A, B, C 82 2(2.4) 34(41.5) 33(40.2) 1(13.4) 2(2.4) 0.004
Employed AIS Din all neurological levels 76 4 (5.3) 17 (22.4) 32 (42.1) 19 (25.0) 4 (5.3) R
Work aged not at work AIS D in all neurological levels 181 20 (11.0) 103 (56.9) 50 (27.6) 6 (3.3) 2(1.1) <0.001

@Mann-Whitney U-test. bRetired people are not included in a sample. SCI: Spinal Cord Injury; AIS: ASIA Impairment Scale.

General health between employed and not working
groups was better in all employed groups, except for
persons 11-15 years since injury and SCI severity
group AIS C5-C8 A, B, C (Table 1V).

Social Health was assessed between employed and
not working groups according to 4 variables (Fig. 1,
Table III and Table V). Employed persons expressed
higher satisfaction with participation in discretionary
social activities compared with the work aged not wor-
king group in all other groups except in the younger
age group, groups 11-15 and >16 years since injury
and in higher SCI severity groups: AIS C1-C4 A, B,
C,AISC5-C8 A, B, Cand AIST1-S5 A, B, C. Ability
to participate in social roles and activities was higher
in all other employed groups compared with work
aged not working groups, except for persons 11-15
and >16 years since injury and those in higher SCI
severity groups: AIS C1-C4 A, B, C, AIS C5-C8 A,
B, C and AIS T1-S5 A, B, C. Sum variable Satisfac-
tion with social roles and activities showed that the
employed group was more satisfied with social roles
compared with the work aged not working group in all
other groups, except persons 11—15 years since injury
and in SCI severity groups: AIS C1-C4 A, B, C and
AIST1-S5A, B, C.

medicaljournalssweden.se/jrm

The single question about Satisfaction with Social
Roles (Global09) confirmed that SCI severity group AIS
C1-C4 A, B, C, and group 11-15 years since injury did
not have statistically significant difference in satisfaction
with social roles in the employed group compared with
the work aged not working group (Table V).

Associated determinants of employment including
odds ratios

Logistic regression was performed to additionally explore
the effects of demographic- and injury-related factors,
together with different aspects of perceived health on the
likelihood of work participation. The logistic regression
model was first performed separately for individual vari-
ables to assess crude odds ratios (OR) for work participa-
tion. Inunivariable models, age, Physical Health, Mental
Health, and all Social Health measures were associated
with the likelihood of work participation (Table VI).
Three multivariable logistic regression models
were constructed: (i) demographic and injury-related
comparison; (ii) adding Physical and Mental Health
to the first model; and (i77) adding Social Health to
the second model. Hosmer and Lemeshow’s tests
suggested that the last 2 models fitted the data well
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Table V. Satisfaction with Social Roles (Global09) of the participants® working and not at work in the Finnish Spinal Cord Injury Population
stratified for demographic and SCI-related characteristics (n=452)

Poor (1) Fair (2) Good (3) Very good (4) Excellent (5)
n n (%) n (%) n (%) n (%) n (%) p-value
452 34 (7.5) 115 (25.4) 175(38.7) 96 (21.2) 32(7.1)
Labour force participation
Employed 120 5(4.2) 12 (10.0) 46 (38.3) 39 (32.5) 18 (15.0) a
Work aged not at work 332 29(8.7) 103 (31.0) 129 (38.9) 57 (17.2) 14 (4.2) <0.001
Gender
Employed Male 86 5(5.8) 8(9.3) 33(38.4) 32(37.2) 8 (9.3) N
Work aged not at work Male 226 22 (9.7) 68 (30.1) 94 (41.6) 33 (14.6) 9 (4.0) <0.001
Employed Female 34 0(0.0) 4(11.8) 13 (32.8) 7(20.6) 10 (29.4) <0.001%
Work aged not at work Female 106 7 (6.6) 35 (33.0) 35 (33.0) 24 (22.6) 5(4.7) ’
Age, years
Employed 20-53 years 73 4(5.5) 9 (12.3) 22 (30.1) 25(34.2) 13 (17.8) 0.002°
Work aged not at work 20-53 years 151 10 (6.6) 37 (24.5) 57 (37.7) 34 (22.5) 13 (8.6) :
Employed 54-74 years 47 1(2.1) 3(6.4) 24 (51.1) 14 (29.8) 5(10.6) <0.001°
Work aged not at work 54-74 years 181 19 (10.5) 66 (36.5) 72 (39.8) 23 (12.7) 1(0.6) '
Cause of the injury
Employed Traumatic 70  3(4.3) 6 (8.6) 27 (38.6) 22 (31.4) 12 (17.1) a
Work aged not at work Traumatic 200 12(6.0)  56(28,0) 82 (41.0) 39 (19.5) 11 (5.5) <0.001
Employed Non-traumatic 50 2 (4.0) 6 (12.0) 19 (38.0) 17 (34.0) 6 (12.0) <0.0012
Work aged not at work Non-traumatic 182 17 (12.9) 47 (35.6) 47 (35.6) 18 (13.6) 3(2.3) '
Time since injury, years
Employed 1-5 years 45 0 (0.0) 4 (8.9) 20 (44.4) 14 (31.1) 7 (15.6) a
Work aged not at work 1-5 years 123 13(10.6) 46 (37.4) 50 (40.7) 9 (7.3) 5 (4.1) <0.001
Employed 6-10 years 31 1(3.2) 4 (12.9) 11 (35.5) 11 (35.5) 4 (12.9) <0.001°
Work aged not at work 6-10 years 76 8 (10.5) 24 (31.6) 30 (39.5) 11 (14.5) 3(3.9) :
Employed 11-15 years 18 2 (11.1) 2 (11.1) 9 (50.0) 3(16.7) 2 (11.1) 0.4632
Work aged not at work 11-15 years 59 7 (11.9) 15 (25.4) 21 (35.6) 12(20.3) 4 (6.8) :
Employed >16 years 26 2(7.7) 2(7.7) 6 (23.1) 11 (42.3) 5(19.2) 0.022°
Work aged not at work >16 years 74 1(1.4) 18 (24.3) 28 (37.8) 25(33.8) 2 (2.7) !
Severity of spinal cord injury
Employed AIS C1-C4 A, B, C 8 0(0.0) 0 (0.0) 4 (50.0) 4 (50.0) 0 (0.0) 0.224
Work aged not at work AIS C1-C4 A, B, C 44 3 (6.8) 11 (25.0) 15 (34.1) 10 (22.7) 5(11.4) :
Employed AIS C5-C8 A, B, C 7 0(0.0) 0 (0.0) 1(14.3) 1(14.3) 5(71.4) 0.003
Work aged not at work AIS C5-C8 A, B, C 24 2(8.3) 4 (16.7) 10 (41.7) 6(25.0) 2(8.3) ’
Employed AIST1-S5A, B, C 29  2(6.9) 1(3.4) 11 (37.9) 12 (41.4) 3(10.3) 0.0112
Work aged not at work AIST1-S5A, B, C 83 4(4.8) 22 (26.5) 32 (38.6) 24 (28.9) 1(1.2) :
Employed AIS D in all neurological levels 76 3(3.9) 11 (14.5) 30 (39.5) 22 (28.9) 10 (13.2)
Work aged not at work AIS D in all neurological levels 181 20 (11.0) 66 (36.5) 72 (39.8) 17 (9.4) 6 (3.3) <0.001°

@Mann-Whitney U-test. bRetired people are not included in a sample. SCI: Spinal Cord Injury; AIS: ASIA Impairment Scale.

Table VI. Logistic regression for demographic, SCI-characteristic and health-related factors associated with work participation in the
Finnish Spinal Cord Injury Population (n=452)

(Nagelkerkes R?=0.046,

Including physical
and mental health
(Nagelkerkes R?=0.208,

Including
social health
(Nagelkerkes
R%2=0.209,

Crude OR p=0.016, n=452) p=0.693, n=452) p=0.394, n=430)
Odds Odds Odds Odds
Control Variable Ratio (95% CI) p Ratio (95% CI) p Ratio (95% CI) p Ratio (95% CI) p
Age, years 0.976 0.959-0.994 0.010 0.971 0.952-0.990 0.003 0.988 0.967-1.009 0.246 0.990 0.968-1.012 0.365
Gender [Ref:Male] 0.843 0.533-1.334 0.466 0.715 0.441-1.159 0.173 0.618 0.366-1.045 0.073 0.607 0.353-1.043 0.071
Cause of the Injury [Ref:Traumatic] 0.924 0.605-1.412 0.715 0.857 0.538-1.368 0.519 0.735 0.444-1.215 0.229 0.786 0.469-1.318 0.361
Time since Injury  [Ref: = 16 years]
1-5 years 1.041 0.593-1.827 0.888 0.821 0.447-1.507 0.524 1.013 0.520-1.971 0.970 1.220 0.613-2.429 0.571
6-10 years 1.161 0.630-2.140 0.633 0.879 0.460-1.681 0.697 1.132 0.559-2.289 0.731 1.357 0.650-2.832 0.416
11-15 years 0.868 0.435-1.734 0.689 0.718 0.351-1.469 0.364 0.893 0.416-1.917 0.772 0.996 0.445-2.177 0.991
Severity of SCI [Ref: Paraplegia]
Tetraplegia 0.555 0.303-1.014 0.055 0.483 0.255-0.915 0.026 0.597 0.297-1.200 0.147 0.722 0.350-1.490 0.379
Mental Health 1.065 1.039-1.091 <0.001 1.012 0.978-1.047 0.492 1.007 0.967-1.050 0.722
Physical Health 1.125 1.089-1.162 <0.001 1.112 1.066-1.161 <0.001 1.108 1.056-1.162 <0.001
Social Health
Satisfaction with Participation 1.483 1.204-1.828 <0.001 0.785 0.561-1.099 0.159
Satisfaction with Social Roles 1.830 1.425-2.349 <0.001 1.002 0.654-1.535 0.993
Ability to participate in Social Roles 1.944 1.550-2.439 <0.001 1.403 1.022-1.927 0.036

'Hosmer and Lemeshow Test p-value. SCI: Spinal Cord Injury; CI: Confidence Interval.
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(»=0.016, p=0.620 and p=0.906 for models 1, 2 and
3, respectively). All 3 models were statistically signi-
ficant (p=0.042, p<0.001 and p<0.001). The models
explained 4.6%, 21.4% and 21.7% (Nagelkerke R?) of
the variance of work participation and correctly clas-
sified 73.5%, 75.2% and 75.3% of cases.

Logistic regression shows that the odds of being
employed decreased with increasing age (OR 0.976,
95% CI 0.959-0.994). The OR suggests that males
were more likely to participate in work compared with
females, but this result was not statistically significant
in any of the models. The SCI classification group
(paraplegia) and younger age were associated with an
increased likelihood of work participation. When dif-
ferent aspects of health were evaluated, Physical Health
was found to be the strongest indicator assessing the
likelihood of being at work. It remained statistically
significant in all 3 test cycles (Table VI). Also, from
the Social Health items, Ability to Participate in Social
Roles and Activities associated with the likelihood of
work participation. The post-regression analysis for
Physical Health’s 4 items revealed that Physical fun-
ction and pain contribute to the statistical importance
of Physical Health in assessing the likelihood of work
participation.

DISCUSSION

Based on the first cross-sectional explorative observa-
tional study of the Finnish SCI population (FinSCI), this
study found that the overall level of employment was
26.5% among persons in this study population, a value
that is clearly lower than the overall level of employ-
ment (68.9%) in the general Finnish population aged
20-69 years (31). The current study broadly covered
all aspects of health simultaneously, and it was obser-
ved that employed persons with SCI expressed better
Physical, Mental, Social and General Health compared
with the work-aged not working group. In particular,
Physical Health (especially Pain and Physical function)
and Ability to Participate in Social Roles were found to
be the strongest indicators assessing the likelihood of
being at work. Individuals who were less severely im-
paired (paraplegia) and at a younger age were associated
with an increased likelihood of work participation. The
current study showed that there are no differences in
mental and social health in terms of employment status
for persons having high lesion height (AIS C1-C4 A,
B, C,AIS C5-C8 A, B, Cand AISTI-S5 A, B, C) and
longer elapsed time from injury (> 16 years).

The use of PROMIS® Global Health to explain par-
ticipation in work produced similar findings to those
of other studies in terms of health-related factors. Poor
health has been shown to be associated with a 59%
(OR=0.41; 95% CI 0.22-0.76) reduction in having

medicaljournalssweden.se/jrm

paid employment (32). Two studies have found that a
greater number of depressive symptoms are correlated
with a modest, but statistically significant, decrease of
7-12% in the odds of being employed (33, 34).

Very few studies have been carried out on self-rated
health in persons with SCI. Previous research evidence
indicates that, although persons with SCI experience
significant restrictions in activity and participation,
many perceive their health as good (3). Physical abi-
lity is an important factor associated with self-rated
health for persons with SCI, but the strength of the
relationship depends on the level of injury (paraplegia
vs tetraplegia) (35). One’s ability to perform activities
that are most meaningful to carrying out one’s roles
seem to shape self-rated health (3, 35). The ability to
perform activities of daily living may be an even more
accurate predictor of work participation than is health-
related impairments (36).

Previous studies of work participation among per-
sons with SCI have shown that some non-modifiable
personal characteristics increase the likelihood of
employment post-SCI, including being male; younger
at injury; having a longer duration of injury (20-30
years); being less severely injured; and having a higher
level of independence (including wheelchair skills)
(2, 36, 37). Individuals with complete and incomplete
tetraplegia (OR 0.46; OR 0.59, respectively) have been
shown to have a lower likelihood of having paid work
(35). Similarly, higher and more severe injury (i.e. tet-
raplegia and complete injury) was found to negatively
influence employment in multiple studies (2).

PROMIS® Physical Health includes 4 items on
overall physical health, physical function, pain, and
fatigue. Pain as a single item is recognized in multiple
previous studies as a barrier to performing paid work
(10,11, 36, 38, 39), but in individual studies, there was
no statistically significant relationship between pain
and work participation (37). Pain and fatigue have been
found to independently associate with depression, but
only pain has been associated with physical functioning
(38). Physical functioning has been found to decline
with increasing age, as well as with higher level of
injury (38, 39). Physical Health’s 2 most important
interconnected items, physical function and pain, are
found to affect work participation when including
increasing age (39).

Being older and having a higher age at injury have
been shown to affect whether an individual is employed
(1). Although the proportion of employed people tends
to increase with age (up to approximately 30 years of
age) and is maintained up to 40 years, younger age at
injury and longer duration of injury (up to 20 years
post-injury) are better predictors of being employed
than age alone. Due to a non-linear effect of age on
employment market participation, it is likely that
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work participation may decrease with increasing age
at some time point after 40 years of age (2). Ageing
persons with SCI have shown less social activity and
have reported a greater number of health problems.
Pain has been shown to have a correlation between
chronological age and employment. Individuals 50
years of age and older appear to be at a higher risk
of experiencing pain, but pain also seems to lead to a
decrease in the likelihood of employment (1).

Participating in more social roles has been found to
have a positive influence on employment for young/
middle-aged and older adults (40). Social support has
been shown to favour employment (33). Employment
has a high value for persons with SCI because it has
been shown to contribute to the creation of personal
and collective identity and social recognition, distract
from impairment and pain, and facilitate interaction
with other people (5).

Study limitations

This study has several limitations. First, the cross-
sectional design precludes drawing causal interpre-
tations about the observed relationships, and the
findings should be validated by using longitudinal
studies. Secondly, the sample of working and not-at-
work persons with SCI was limited nationally and was
relatively small. This study sample describes health-
related factors at the national level in a high-income
country and cannot be generalized to low-income
countries. Half of all potential participants responded
to the survey, introducing the potential for responder
bias in the current findings. An advantage of this study
was that the data comprise the majority of persons with
SCI in Finland, because all 3 specialized SCI centres
in Finland collaborated by providing access to patient
registers for data collection.

Conclusion

This study provides, for the first-time, data on employ-
ment rates and health-related determinants of work
participation among the SCI population in Finland.
The results are in line with those of previous studies
performed in different countries concerning deter-
minants of work participation and low employment
rates across the SCI population. As a generic measure,
PROMIS® Global Health produces similar findings to
those of previous SCI studies of other legacy measu-
res. The current study confirms that younger age, less
severe impairment, good Physical Health, and Ability
to Participate in Social Roles increase the chance of
work participation. Particular attention should be paid
to all domains of health-related factors in medical and
vocational interventions aiming for sustainable work
integration of persons with SCI.
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